Objective: To establish the pharmacognostic standards for the correct identification and standardization of an important Antidiabetic plant described in Ayurveda. Materials and Methods: Standardization was carried out on the leaf and stem of Basella alba L. with the help of the macro-morphological, microscopic, physicochemical and qualitative phytochemical studies. Results: Several specific characters were identified viz. clustered calcium oxalate crystals in the cortex region, absence of trichomes, succulent, thick, mucilaginous, fibrous stem. Rubiaceous type of stomata on both sides of the leaf. Quantitative microscopy along with physicochemical and qualitative phytochemical analysis were also established. Conclusion: The pharmacognostic standards could serve as the reference for the proper identification of the Basella alba L. which is an important anti-diabetic plant described in Ayurveda.
CMC, p.o.) only. Group II (negative control) received PTZ (70 mg/kg, i.p.), whereas, Group III (standard treated group) received Diazepam (2 mg/kg, i.p.). Group IV, V, and VI (PHF treated groups) received PHF 100, 200, and 400 mg/kg, p.o. respectively. Animals treated with extracts and standard drug received single dose administration of PTZ after 30 min. The commencement of action showing forelimb and hind limb clonus, and percentage of protection against mortality as well as time taken for death/recovery was also recorded. Animals which showed no convulsions within 30 min were considered as protected and the percentage protection in each group was calculated. In unprotected animals, the latency of first convulsion was recorded. All the animals were carefully monitored for 30 min for any behavioral change related to convulsion. Finally after the observation, control and experimental rats were sacrificed by decapitation. The whole brain was dissected out and stored at −80°C for the estimation of GABA, GABA-T activity and in-vitro antioxidant activity. [18] Estimation of GABA-T activity GABA-T activity in the brain homogenate was measured spectrophotometrically. [19] at 450 nm using commercially available ELISA kit (MBS939900; MyBioSource, Inc., San Diego, CA, USA). GABA-T was expressed as pg/mg protein. 500 mg of tissue was rinsed with phosphate buffer solution (PBS, pH 7.2-7.4). Brain tissue was homogenized in 5.0 ml of PBS and stored overnight at −20°C. The homogenates were centrifuged for 5 min at 5000 ×g maintaining the temperature between 2 -8°C. The supernatant obtained was assayed for the estimation of both GABA-T activity and oxidant stress markers.
Determination of GABA from the brain homogenate
For GABA quantification, 1 ml from each of the supernatant of brain homogenate and methanol were mixed together and centrifuged at 12000 rpm for 10 min. To a volumetric flask, 0.7 ml supernatant and 0.6 ml of borax buffer (pH = 8) were added, heated on a water bath at 80°C for 10 min and the final volume was adjusted to 5 ml with methanol. The 5 l solution was injected on phenomenex C18 and eluted with methanol: water (62:38 v/v) with a flow-rate of 1 ml/min. The concentrations were observed with the UV detector at 330 nm. [20] 
Estimation of LPO activity
Lipid peroxidation [malondialdehyde (MDA)] was measured as per the method of Jainkang et al., (1990) . [21] 1.0 ml of supernatant was added with 1.5 ml (20%, pH 3.5) acetic acid reagent, 1.5 ml thiobarbituric acid (0.8%) and 0.2 ml sodium dodecyl sulphate (8.1%). The reaction mixture was heated at 100°C for 60 min and then cooled under tap water. The mixture was then mixed with 1.0 ml of distilled water and 5.0 ml of n-butanol and pyridine mixture (15:1) and vortexed vigorously. The organic layer was separated after centrifugation at 4000 rpm for 10 min. Absorbance of organic layer was measured by using spectrophotometer at 532 nm and the concentration was expressed as nmol MDA/g tissue.
Estimation of GSH activity
Reduced glutathione activity was measured as per the method of Sedlak and Linsday, (1968) . [22] Brain homogenate with an equal amount of trichloroacetic acid (50%) was centrifuged at 3000 g for 15 min. 1.5 ml of the supernatant was mixed with 4.0 ml of 0.4 M tris buffer and 0.1 ml of 5,5'-dithio-bis-(2-nitrobenzoic acid) (DTNB). The mixture was vigorously vortexed and the absorbance was taken within 5 min after the addition of DTNB at 412 nm against reagent blank. The results were expressed as μg GSH/g of tissue.
Estimation of SOD activity SOD activity was determined as per the method of Kakkar et al. (1984) . [23] Sodium pyrophosphate buffer (1.2 mL, 0.052 M, pH 8.3), nitroblue tetrazolium (NBT) (0.3 mL of 300 μM), phenazine methosulphate (0.1 mL of 186 μM) and distilled water (0.8 mL) were added to the brain homogenate (0.4 mL). This mixture was added with 2.0 ml of 780 μM NADH solution and incubated at 30°C for 60 sec. After 60 sec, 1.0 mL of glacial acetic acid was added to the solution for termination of the reaction. The reaction mixture was then shaken strongly with 4.0 mL of n-butanol and later centrifuged at 3000 g for 5 min. Through this process the butanol layer was separated from rest of mixture. The absorbance was measured at at 560 nm against n-butanol as blank. A system devoid of enzyme served as control. SOD activity in the homogenate was expressed as unit of SOD activity/g of tissue.
Statistical analysis
All results are expressed as mean ± S.E.M (n = 6 in each group). Statistical comparison was done by one way ANOVA followed by the Tukey's multiple comparison tests using Graph Pad Prism Software Version 5.01, Inc. Fay Avenue, La Jolla, CA, USA. 
Results

Effect of PHF on MES-induced convulsion
Effect of PHF on PTZ-induced convulsion
Animal groups treated with PHF (200-400 mg/kg, p.o.) and Diazepam (2 mg/kg, i.p.) showed significant increase in the latency of tonic convulsions induced by PTZ (70 mg/kg, p.o.) as compared to negative control group. The percentage protection was observed to be as high as up to 66% and 100% when the rats were respectively treated with PHF and standard drug Diazepam [ Figure 2 ].
Effect of PHF on the level of oxidative stress markers
The results in Figure 3 indicate that rats administered with PTZ (70 mg/kg, i.p.) showed significant increase in the level of LPO, while significant reduction in the level of SOD and GSH was observed as compared to normal control group. Diazepam (2 mg/kg, i.p.) and PHF (400 mg/kg, p.o.) significantly produced an excellent reduction in the level of LPO and increased the level of SOD and GSH significantly. PHF (200 mg/kg, p.o.) also showed similar effect but was found to be ineffective in restoring the levels of SOD. However, PHF (100 mg/kg, p.o.) showed a significant recovery in the levels of LPO and GSH, but no effect was observed on SOD levels [ Figure 3 ]. 
Effect of PHF on GABA Level
Effect of PHF on GABA-T activity
Rats administered with PTZ (70 mg/kg, i.p.) showed significant increase in the level of GABA-T enzymatic activity by 46% as compared to normal control group. Treatment of the animals with standard drug Diazepam (2 mg/kg, i.p.) and PHF (200-400 mg/kg, p.o.) produced a significant reduction in the level of GABA-T enzyme when compared to negative control group. However, the lower dose of PHF (100 mg/kg, p.o.) showed no significant effect in the reduction of enzyme activity [ Figure 4b ].
Discussion
MES induced seizures and subcutaneous PTZ induced seizures are the two most extensively studied and well established animal seizure models. Both tests provide models of single, acute seizures. [24] Inhibitions of inducible MES seizures or PTZ induced seizure by a PHF reported in the present study validates the persistent use of the formulation in the convulsive disorders. [15] Thus, chemical constituents with anticonvulsant activity and probable utility in the control of generalized convulsive disorders in epileptic patients can be isolated from different plants of this formulation. PHF (200 and 400 mg/kg, p.o.) dose-dependently reduced the convulsions in MES treated rats. Moreover, it also attenuated the PTZ-induced increase in the activity of GABA-T in the rat brain and reversed the PTZ-induced oxidative stress in brain.
The MES test identifies compounds which prevent seizure spread. [25] Therefore, it serves as a tool for detecting potential antiepileptic drugs effective against generalized tonic-clonic (grand mal) seizures. [26] Different underlying mechanisms are explained for the drugs effective in MES induced convulsion. For example phenytoin and rufinamide inhibit voltage-dependent Na receptors. [27] The present results indicate that neither phenytoin nor PHF (200 and 400 mg/kg, p.o.) protect the animal completely, but a significant reduction in the duration of tonic convulsion was observed. Lower dose of PHF (100 mg/kg, p.o.) showed no significant reduction in the duration of convulsion in MES exposed animals. Phenytoin is an effective and widely used standard drug in MES model. [27] which primarily acts by blocking voltage-dependent Na + channels. Thus, the present study indicates that PHF (200 and 400 mg/kg, p.o.) has significant ability to slowdown the spread of seizure.
PTZ, an antagonist of GABA receptor complex, is a well known and established animal model for evaluating phytomedicine as well as other drugs against generalized absence seizures in humans. [24] The possible mechanism of action of effective drugs may be enhancement of GABAergic neurotransmission such as Phenobarbital, Diazepam and tiagabine. [28] or through T-type calcium (Ca
2+
) channels like ethosuximide. [29] In the present study, standard drug diazepam (2 mg/kg, i.p.) showed complete protection against PTZ-induced convulsion while PHF (200 and 400 mg/kg, p.o.) showed dose dependent effect against PTZ-induced convulsion. A catabolic enzyme GABA-T in the mammalian brain is responsible for the transfer of amino group from GABA to α-ketoglutarate which leads to the reduction in the level of GABA. [30] PTZ significantly increases the level of GABA-T activity in the rat brain. Administration of PHF (200-400 mg/kg, p.o.) and Diazepam (2 mg/kg, i.p.) significantly attenuated the enzyme activity indicating potent GABA-T inhibitory effect. It is well studied that free radicals are generated during convulsion and disturb the balance between GABA and glutamate activity in the brain. [31] Thus, in addition to GABA-T inhibitory activity, we have attempted to estimate the markers of oxidative damage in the brain of PTZ exposed rats. PTZ (70 mg/kg, i.p.) significantly increased the activity of LPO enzyme and reduced the activity of antioxidant enzymes such as SOD and GSH in the rat brain. [32] Both standard drug as well as PHF (200 and 400 mg/kg, p.o.) decreased the PTZ-induced increase in the activity of LPO. On the contrary, both increased the PTZ-induced decrease in the activities of SOD and GSH in the brain. This indicates that PHF (200 and 400 mg/kg, p.o.) can prevent oxidative stress in epileptic rats. Analogous effectiveness of the PHF to that of diazepam in PTZ induced seizure; indicate interaction of PHF with the GABAergic pathway and usefulness against human petit mal epilepsy. [32] Bisdesmosidic saponins (I-III), 20 hydroxyecdysone, quercetin-3-O-ß-D-galactoside. [33] were isolated from aerial parts of A. aspera which have antioxidant activity and anticonvulsant activity. [34] T. chebula [35] and C. pluricaulis [36] have been reported for anticonvulsant activity in rats.
A. calamus and S. lappa were also evaluated for their anticonvulsant activity. [25, 37] Embelin. [13] isolated from E. ribes and berberine from T. cordifoli. [38] [39] [40] were evaluated for their anticonvulsant activity. Moreover anthraquinones present in T. chebula and quercetin derivatives in A.aspera were also reported for antiepileptic effect. [41] [42] [43] Epilepsy is a chronic condition of spontaneous and recurrent seizures that are closely linked to the GABA A receptors in the brain. A seizure happens when there is an unexpected disproportion among the excitatory (Glutamate) and inhibitory (GABA) neurotransmitters in a neuron network. This in turn leads to hyper excitability. The condition also increases ROS in brain. Hence, all aspects of these two neurotransmitters are very important in search of an effective antiepileptic drug. Moreover, risk of oxidative damage of the brain may increase with an imbalance between the oxidant and antioxidant defenses. Antioxidant potential of drugs is also helpful in prevention of oxidative damage. PHF was able to avoid the enzymatic and non-enzymatic decreases in antioxidant defenses induced by the PTZ in all the brain tissues. It plays important roles in the brain's cellular defense against oxidative damage and is able to lower the risk of some neurological disorders. 
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Introduction
Upodikā commonly known as Bāyibasale soppu in Kannada (local language, Karnataka, India) which is botanically equated to Basella alba L. belonging to family Basellaceae, which is an extremely heat tolerant fast growing perennial vine. [1] [2] [3] It is also known as Malabar spinach, Indian spinach, Ceylon spinach, country spinach and wine spinach. It is a glabrous herb, fleshy, perennial, much branched creeping climbing herb. Leaves simple, alternate, petiolate, sub succulent, broadly ovate, acute or acuminate, cordate at base. Inflorescence in spike, flowers white or red, bracteoles longer than perianth. Fruits red, white, black, globose, utricle enclosed in the perianth [ Figure 6 ]. It is cultivated at homes as a pot herb because of its high nutritive value. [4] It is further observed that two common species i.e., the red-stemmed B. rubra and the green-stemmed B. alba is found in India which are indistinguishable in taste. Ayurveda recommends Basella in the treatment of several conditions such as anaemia, cough, dysentery and diarrhoea and as a poultice and in the treatment of mouth ulcers in south India. [5] B. alba is reported to contain several phytoconstituents such as proteins, alkaloids, carbohydrates, polysaccharides, phenols, flavonoids, carotenoids, minerals and vitamins. [4, 6, 7] It is also an important ethno veterinary medicinal plant used for the treatment of retained after birth and anaplasmosis and administered in balanitis and gonorrhoea. The mucilaginous liquid obtained from the leaves and tender stalks of this plant is a remedy for habitual headaches. A decoction of the leaves is a good laxative for pregnant women and children, [8] apart from this, it was also reported that daily consumption of B. alba has a positive effect on total-body vitamin A stores in men. [9] It has immense potential activity on diabetes and this has been scientifically well established. The aqueous extract of B. alba leaf exhibited anti-diabetic effect on alloxan induced diabetic rats. [10] The mucilage present in B. alba has been credited with hypoglycaemic activity. [11] It also possess CNS depressant activity, gastro protective activity, [12, 13] anti-inflammatory activity, [14, 15] membrane stabilization property in human blood cell membrane, [16] antibacterial activity, [17] wound healing and anti-ulcer activity. [18, 19] B. alba is consumed in food preparations in southern India. In Ayurveda the drug is used for various indications either alone or in combination for mada (intoxication), anidrā (insomnia), pādadari (cracked feet), jvara (fever), pravāhikā (dysentery), arśhas (haemorrhoids), śītapitta (urticaria), vranaśotha (inflammatory), arbuda (tumours), raktapitta (bleeding disorders). [20] [21] [22] The plant is used in Ayurveda treatment for cancer management. [23] Pharmacognostic profile of the B. alba hasn't yet been carried out and hence the present work focuses on its pharmacognostic profile. [24] 
Materials and Methods
Plant collection and processing
The fresh samples of plants Upodikā (Basale soppu in Kannada language, Karnataka, India)-Basella alba L., (leaf and stem), were collected from different vegetable markets of Bangalore (K. R. Puram, Krishna Rajendra and Jayanagar vegetable markets, Bangalore, India) and the plants were identified with the help of Bangalore Flora and from Survey of Medicinal Plant Unit, NADRI, Bangalore. The plant material was processed in the form of herbarium, and deposited in RRCBI Herbarium, Bangalore for the future reference (Voucher Specimen 12357). The plant material was washed with water removal of foreign objects and shade dried. It was then milled to coarse powder, kept in paper bags and stored at ambient temperature until use.
Organoleptic evaluation
Organoleptic evaluation was done by observing the leaf and stem with the naked eyes and taking note of the colour, size, odour and other diagnostic parameters.
Microscopic, histochemical and histological analysis
Different parts of the plants such as stem and leaf were soaked in 70% alcohol for 24 hours, and free hand sections were taken, cleared with chloral hydrate solution and water, stained with saffranin according to the standard prescribed methods. Photomicrographs were captured with Nikon Digital camera and Cat cam camera. Powder and Maceration studies were also carried out following the standard methods. [25, 26] Quantitative microscopy Quantitative studies were carried out for stomatal index, vein islet number and palisade ratio from laminar region and then mean average values were calculated from different observations, followed by standard methods. [27] Physico-chemical analysis Physico-chemical analysis such as ash values, extractive values were carried out according to the standard procedures prescribed in Ayurvedic Pharmacopeia of India and preliminary phytochemical screening was carried out as per the standard methods and procedure. [27] Phytochemical screening Preliminary phytochemical screening was carried out for different extracts by using standard procedures. [28] Thin layer chromatography profile Dried stem and leaf samples were extracted with petroleum ether, chloroform and methanol at room temperature with rotary shaker. TLC studies of these extracts were carried out by using commercially available precoated plates with standardized adsorption layers, i.e., Silica gel 60 F 254 , (Merck, Germany). All the solvents systems were selected by trial and error basis. The chromatograms were developed in twin through glass chambers on 10 × 10 cm plates till the mobile phase travelled up to a distance of 8 cm from starting point. After development, the plates were dried at room temperature for 5-10 minutes and observed under UV-254. Photographs were taken and the R f values were recorded. [29] 
Results
Macroscopic characters
Dried stem was pale green, compressed. Mature stem was hard, fibrous, hard to break up by hand, surface rough, winged, and triangular. Petiole 1-3 cm long, midrib protruding at the lower side and grooved at the upper side, odour pleasant and taste slightly sweetish. Leaves were simple, thick, 3-9 × 2-8 cm, smooth above, glaucous beneath, base was shallowly cordate or round, margin entire, apex acuminate, smell agreeable, tasting sweetish and mucilaginous.
Microscopic characters of stem, petiole and leaf
T.S. of stem shows star shaped with five extended wings with single layer of epidermis, made up of parenchymatous cells covered by a thin layer of cuticle, followed by an epidermis of two to three layers. The hypodermis is composed of compactly arranged polygonal parenchymatous cells without any inter cellular spaces. Besides the hypodermis, cortex region is formed by 6-10 layers of compactly arranged polygonal thin walled parenchymatous cells followed by the cortex, 3-4 layers of compactly arranged sclerenchymatous layer of cells (pericycle), where vascular bundles are collateral, conjoint and closed. In the centre portion, pith region shows compactly arranged parenchymatous cells with simple and compound starch grains in groups and with clustered calcium oxalate crystals [ Figure 1 ].
T.S. of petiole is strongly convex and spherical on the lower side. A central narrow groove on the upper surface and two lateral narrow winged extensions on either side and shows a single layer of epidermis. Epidermis made up of single layer of rectangular cells covered with thin cuticle. It is followed by 8 to 10 layers of tangentially elongated thin walled parenchymatous cells forming the
